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In order to concentrate 6000 kg/h of an NaOH solution containing l0 wtyo NaOH to a20 wto/o, a single
effect evaporator is being used with an area of 37.6 m2. The.feed enters at27.l oC. Saturated steam at 110
oC is used for heating and the pressure in the vapor space of the evaporator is 51.7 kPa. Calculate the
steam economy and the overall heat kansfer coefficient. Tukq boiling point elevation into considerations.
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@action phase diagram is based 6nlnass composition:

a) What.are the components pairs that are cqgp]e!9]Y miscible?

C
airs that dre partiallY miscible?

TS
nat are pairs that are completely immiscible?

d) Show the raffinate and extract phases on the diagram.

e) Find the mass composition of the feed

x'- 1 L. ?7
0 With one sta-[e extraction, the minimum allowable amount of solvent is used for 80 kg of feed. Find

this minimum amount of solvent and the amounts of extract and raffinate.this minimum amount of'solvent and the amounts oI extract ano ralnnare
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Define leaching process and explain the transfer rate stels. involved in it.
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A 3000 kg/h aqueous solution of N{gSO+ (25 \4% MgSO+) at 180_l! is fed continuously to vacuum

crystalliiei. The equilibrium temperature is 50 "F. During this steady-state procett, y9 of the total waler fed

to crystallizeris evaporated. Itwas foundthatthe crystal growthrate is constant at around 0.18 mm/h. The

crystallizer has a residence time of 1.5 h. The molecular weight of MgSOa : 120.4 g/mol.

a. What rype o[crystals will be foimtd: Why?
b. Caiculate the yield of crystals.

c. Calculate the net heat added/removed from crystalhzer.
d. Use MSMPR model to estimate the average and the predominant crystal size.
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Ouiz #5 \ \r< Dgcember 30. 2015
Air at 40 oC and 20o/o relative humidity enters an adiabatic pray chamber at a rate of 100 m'lh. The air is
{$a6nffi7f:1y humiilified to 50% relaiive humidity. Find: :":-'-
a) The oullet temperature of ttre humidified air.
b) Rate of rvater evaporation in the spray chamber.

^) \
\aoe

s\ Af\ ;c, a\36- o oo\

dHr\,6 x@i \Q\'lwp$
j;}

*y**" .';i / "'

:)

i)
J*
:.

]::

q

J

.ir

i.{B{ii':i ),.r;tut!:!r.:., rrr,llid St. r{ir

v^a \e- ,{ e'".*f"*b''t - \<:a i 1
- \^'

; \oct *

=045,

Lt\ t
:5^63
tfo /ta,fl

V':F"-

v-^ ̂ 51 f 
(- ''

AH

Dr. Moharnmad Al-Shannag

L
la

i)-y $r;li.Tgrifr;llft, 'C ".,., 1.,i.::

*

4


